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Sample Scheme of Work

GCSE Gateway Science Biology B J263
Module B6: Beyond The Microscope
Topic: B6a Microbes
Suggested Teaching Time: 2-3 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Microbes –

bacteria main shapes, relating structure to function;
yeast growth and optimum conditions;

structure of viruses and how they reproduce.
	See lesson plan.
Show pupils a loaf of bread, a bottle of beer and a picture of athletes foot. (or pictures of all) and have pupils work out the link (fungus).
Hand out a picture of a yeast cell and have pupils use textbooks to help them label it. Explain that yeast reproduces by budding and show a short video to demonstrate this.

Hand out a recipe for bread and ask pupils to suggest what conditions yeast likes to grow by looking at the recipe. Explain that yeast has optimum temperature, likes warm conditions and has an optimum pH. Ask them to predict what will happen if the pH, temperature, availability of food and removal of waste are changed. 

Make a simple yeast based bread dough . Place equal amounts into measuring cylinders and measure the starting levels. Place it in areas of different temperature ( e.g. in water baths at 10 degree intervals, in a fridge, at room temperature etc) ensuring that temperatures are measured. Measure the level of dough after 20 minutes (during which time pupils could answer exam style questions).
	Timelapse video of yeast budding

http://www.youtube.com/watch?v=dcNEfUnEt_g
Materials for making bread

	Pupils could be asked to produce a hypothesis to test their prediction. This lesson gives an opportunity to develop the planning and experimental skills that pupils will need for the Controlled Assessments part of the qualification.

Pupils must be warned not to eat the dough.

Fundamental Scientific Processes (FSP) data processing.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Have pupils plot graphs of the results and write a conclusion for the effect of ten degree increases in temperature. HT- pupils to identify that yeast growth rate doubles for every 100C rise in temperature
Homework: Find out in what conditions bread dough is made in industry.
	
	


Topic: B6b Harmful microorganisms
Suggested Teaching Time: 3-4 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Transmission of disease.
Stages of an infectious disease.

Treatment of disease.
	Hand out a body outline and have pupils draw or write where they think harmful pathogens can enter the body.

Discuss their answers and ensure pupils have written down : through skin, nose (airborne) mouth (food and water contaminated) skin (cuts, bite, needles) and reproductive organs.

Have pupils write in a different colour ways that we can stop these diseases from getting into the body.

Using information from text books and other sources, have pupils write a cartoon guide to stages in an infectious disease to include entry, incubation/growth, production of toxins and appearance of symptoms. Higher ability pupils could be asked to link these stages to the life cycle of a virus (from module B1)

Split the class into four. Give each group one disease from Cholera, influenza, food poisoning and athletes foot. Using ICT have each pupil investigate the disease they have been given. 

Pupils investigating food poisoning should include labelled diagrams of bacterial cells (e.g. E.coli) and identify the key parts of the cell and their functions. All pupils should be aware of the different shapes of bacteria to include spherical, rods, spiral, curved rods. Pupils investigating influenza should include a labelled diagram of a virus showing key parts and key features of virus reproduction. HT pupils to include detail on virus attaching to host cell, injecting
	
	Ensure that pupils know and remember that antibiotics only cure bacterial diseases but that new strains of bacteria develop all the time.

Sensitivity may be needed in some circumstances when discussing diseases.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	genetic material, use of host cell to produce new virus components and then splitting of host to release viruses. 

Ask them to find out the causes, symptoms, treatment and long term complications of their diseases. HT - should also find out about the incidence of their disease across the world and the reasons why it is higher in certain areas. They should write short notes on these.

Next have pupils get into groups of four – one pupil from each different disease in a group. Ask them to produce a ‘Harmful microbes’ poster with 4 sections – one for each disease.

Once the posters are completed, pupils should be given, in their groups, an outline map of the world and some data on the Haiti and Japan earthquakes. Using what they now know about the diseases, have pupils work in pairs to explain (written) why food poisoning and cholera become more common after such natural disasters.

Discuss their suggestions and ensure they have an understanding that it is due to damage to water supplies, damage to electrical supplies, food decay, displacement of people and disruption of health services.

Homework: Have pupils write a short essay on how disease after natural disaster can be prevented and steps that public health professionals should take both to stay safe themselves and ensure the health of the population affected by the disaster.


	Japanese earthquake and disease link

http://www.telegraph.co.uk/news/worldnews/asia/japan/8392719/Japan-earthquake-Survivors-battle-disease-and-hunger.html
Info on cholera

http://encyclopedia.kids.net.au/page/ch/Cholera
The antibiotic disc experiment

http://www.hhmi.org/biointeractive/disease/pdf/antibiotic_resistance/antibiotics_activities.pdf
Powerpoint to explain antibiotic sensitivity (quite high level)

http://www.slideshare.net/doctorrao/antibiotic-sensitivity-testing-presentation
easy to understand infor on antibiotic resistance

http://kidshealth.org/parent/h1n1_center/h1n1_center_treatment/antibiotic_overuse.html
Brilliant lesson plan for antibiotic resistance

http://www.tes.co.uk/teaching-resource/Antibiotic-Resistance-6049516/
	


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Antibiotics:  Ask pupils who has ever taken antibiotics and what they took them for (where appropriate!) Remind pupils that only bacteria can be controlled with antibiotics but that bacteria often develop resistance.

An antibiotic disc experiment could be set up to show how antibiotics affect bacteria.

Use the antibiotic resistance lesson in the resources to ensure pupils know how antiseptics and antibiotics are used to control disease, what resistance is and how it is caused and how to minimise resistance (HT)

HOMEWORK: Have pupils research and create biographies and key discoveries of Pasteur and germ theory, Lister and antiseptics and Fleming and antibiotics.
	Good practical modelling exercise for antibiotic resistance

http://www.tes.co.uk/teaching-resource/Antibiotic-Resistance-OCR-21st-Century-Science-3009798/

	Fundamental Scientific Processes (FSP) how scientific explanations can only explain current evidence.


Topic: B6c Useful microorganisms
Suggested Teaching Time: 2-3 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Yoghurt making.
Process of fermentation.

Brewing.

Distillation of alcohol.
	Show pictures of yoghurt, cheese, vinegar, silage and a compost bin and ask pupils to suggest how they are linked.

Describe the link as being that they all use bacteria in their production.
Show a video about the process of yoghurt making. Ask pupils to take notes and  then have them create a ‘cut out and keep’ guide to how to make yoghurt to include:

· sterilising equipment

· pasteurising milk

· incubating culture

· sampling

· addition of flavours and colourings and packaging.

If available, pupils can make their own yoghurt using a starter culture and monitor the pH over the duration of the process.

HT should also describe the action of lactobacillus to include the break down of lactose and the production of lactic acid.

Homework: Have pupils find an advert for ‘probiotics’ and carry out an analysis of the claims of the product and the likely real benefit.


	How yoghurt is made video

http://www.youtube.com/watch?v=kecBi27dhjw
alternative yoghurt making video

http://www.bbc.co.uk/learningzone/clips/how-yoghurt-is-made/12208.html
excellent starter clip for microbes in industry

http://www.bbc.co.uk/learningzone/clips/the-use-of-microbes-in-the-food-and-drink-industry/4198.html
Video on how beer is made

http://www.youtube.com/watch?v=Ycnwc5vPaAo

	When using bacteria/fungi in class, follow appropriate health and safety guidelines.

Making beer/wine in class may not be appropriate in all circumstances, check local guidelines before doing this.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Fermentation:

Carry out the activity on http://www.tes.co.uk/ARTICLE.aspx?storycode=2113549
Ask pupils to try and explain what is happening (pupils could be asked to carry out the experiment for themselves.)

Pupils then answer the question ‘what is fermentation and what affects it’ as a PEE (point, evidence, explain’ paragraph. Higher ability should add an ‘L’ to their paragraph (link) and link to the food industry e.g. making bread.

Set up a ‘home brew’ kit and ask pupils to suggest how the raw ingredients will make alcohol.

Pupils need to have knowledge of the stages in brewing wine or beer. Show a video explaining this and have pupils take notes during the video

HT -  pupils should set up a yeast experiment and investigate the effect of temperature or oxygen concentration or pH on yeast action. Have them initially plan the investigation then carry it out. Ensure that all the different parameters are changed in the class and then have pupils analyse data from an experiment different to the one they carried out.

HT- pupils must understand what pasteurisation is and the importance of this with bottled beers. 

Ensure that pupils understand that being able to respire aerobically or anaerobically has implications for fermentation.
	Useful information on distillation (text heavy)

http://www.cavemanchemistry.com/oldcave/projects/alcohol/

	This lesson gives a good opportunity to develop the planning and experimental skills that pupils will need for the Controlled Assessments part of the qualification.




	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Pupils could be given the word equation for fermentation and asked to arrange it into the correct order. HT pupils to also arrange the balanced equation in the correct order.

HT emphasise that fermentation is limited by increasing levels of alcohol and that different strains of yeast tolerate different levels of alcohol.

Complete exam questions to consolidate learning.

Distillation: Show pupils a bottle of vodka (empty or a picture!!) and a bottle of beer and ask them to DESCRIBE the differences between the two products (not the bottles).
Discuss that the difference is in the concentration of the alcohol and that this has to be done under licence. For homework have pupils research the making of Whisky and produce a poster to explain this.
	Useful information on distillation (text heavy)

http://www.cavemanchemistry.com/oldcave/projects/alcohol/

	This lesson gives a good opportunity to develop the research skills that pupils will need for the Controlled Assessments part of the qualification.




Topic: B6d Biofuels
Suggested Teaching Time: 2 Hours + homework
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Biomass production and use in transferring energy.
Biogas – what it is and how it is used.

Use of gashol.
	Use a collective memory activity to explain to pupils the concept of biomass. Have a biomass poster (see links) at the front of the class and have pupils split into teams of 3. One person from each group comes up, looks at the poster, memorises what they can and then, after a minute, returns to their group to write on their sheet of A3 what they can remember. The others take their turn until sufficient seems to have been remembered! 

Explain that biomass energy can be transferred through fermentation and burning trees and that biofuels cause no increase in greenhouse gases or particulates and are a real alternative to fossil fuels.

Ask pupils to use available information to create a poster which explains what biomass is, why it is useful and the efficiency of different methods of transferring energy from biomass. Pupils should include how it is produced on large scale from continuous flow methods and how temperature affects biogas production.

HT – pupils to explain why biogas is a cleaner fuel than diesel and petrol but does not release as much energy as natural gas.

HT – pupils to research and explain why biogas production is affected by temperature.

HT: should explain that biofuels cause no net increase in greenhouse gases and why and some of the pitfalls of using biofuels, Explain to pupils to effect of biogas containing more than 50% methane can be burnt in a controlled way but a lower percentage of about 10% is explosive. 
	Biomass information handout

http://www.nef.org.uk/greenschool/documents/Biomass.pdf
great pupil friendly info on biomass and biogas

http://www.eia.gov/kids/energy.cfm?page=biomass_home-basics
Long but detailed video on biogas production

http://www.youtube.com/watch?v=3UafRz3QeO8
much shorter no sound video on biogas production

http://www.youtube.com/watch?v=but5ntRMQQc&feature=related
real world application of using biogas

http://www.youtube.com/watch?v=KM9SZyPpm-I
Biogas question worksheet

http://www.tes.co.uk/teaching-resource/Biogas-Worksheet-6091905/

	Collective memory works better with simple hand drawn/written posters.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Consolidate knowledge with examination style questions.

Show a video about biomass. Provide pupils with a selection of information about biogas and have them answer a series of questions about it depending on level. (see link)

Homework: Ask pupils to produce a research project on bio-ethanol and consolidate this with a short test in class. After the test, have pupils work in pairs to add detail to their project to fill any gaps in knowledge brought to light by the test.

Pupils should also research what gasohol is and how and why it is used. HT –pupils to explain why it more economically viable in counties with greater sugar cane and small oil reserves.

	
	Fundamental Scientific Processes (FSP) applications of science and technology.


Topic: B6e Life in soil
Suggested Teaching Time: 2-3 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Soil components.

Recycling of elements.
Soil flora and fauna.
Soil and its’ importance.

	Start by showing the class a large glass container full of soil and have them write a description of it, including what they think it contains.

Next have them look at some soil under a light microscope and ask them to add to their paragraph in a different colour. Finally show them a higher power microscope picture of soil and ask them to add even more to their paragraph (in another colour).
If ICT is available, have pupils create a poster to show the content and structure of soils to include:

FT:    mineral particles

· dead material

· living organisms

· air

· water.
Standard and HT: 
· differences between clay and loamy soils and sandy soils in terms of particle size

· what humus is

· an experiment that could be done to compare water, air and humus content of different soils.
HT: An explanation of results from these experiments and the effect of particle size on the results.

HT – why neutralising acidic soils and mixing soil layers is important. 
	Many pictures of soil under a microscope

http://www.google.co.uk/search?q=microscopic+picture+soil&hl=en&rlz=1R2ADRA_enGB367&biw=1280&bih=610&prmd=ivns&source=lnms&tbm=isch&ei=zYQHTqL5N8a0hAfRrKmsDQ&sa=X&oi=mode_link&ct=mode&cd=2&ved=0CBUQ_AUoAQ
Resources for soil food web

http://www.soilfoodweb.com/microscope_pics.html
Soil worksheet

http://www.tes.co.uk/teaching-resource/Soil-worksheet-6091906/

	It may be appropriate to take pupils on a field trip to look more closely at life in water – in which case this module could be taught as a stand alone topic at a later date if appropriate.

Be aware of health and safety  issues when using pond water and soil.



	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	HT – why aerating and draining soil improves it. 

Set up an experiment to investigate the air water and humus content of soil.
Homework: Have pupils design a soil food web (lower ability could be given resources from the weblink to help) to include herbivores, detrivores carnivores, decomposers, fungi and bacteria. 
Pupils should include why earthworms play such an important role in soil structure and fertility. 
HT – pupils to research the part played by Charles Darwin in highlighting the importance of earthworms in agriculture. 

Use ICT resources to have pupils complete 2 lessons on ‘the importance of soil’ Ask them to prepare a power-point and short (5 minute) presentation on why we need soil giving guidelines of what to include. (see link to TES resource)
	
	


Topic: B6f Microscopic life in water
Suggested Teaching Time: A project based topic over 3-4 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Advantages and disadvantages of life in water.
Plankton.

Factors affecting photosynthesis.

Water pollution.
	Start by (if possible) showing pupils a sample of pond water in a beaker (or a picture of) and ask them to predict what organic life is in the sample.

Ask them what organisms can be seen and what kind of organisms can’t be seen. Discuss the variety of microorganisms that may be in the water.

If possible, use a microscope to view pond water under magnification (or show a picture). 

Set up the topic task. Tell pupils they will be writing a project book on ‘life under water. (see resources for sheet to give guidance).
Ask pupils to imagine they are a water dwelling organism (lower ability could pick one organism to research, more able could be asked to generalise) and to write a ‘survival guide’ which explains the advantages of living in water and some of the problems. For each problem they should write how THEY avoid any damage from this.

HT should be made aware of problems of water balance caused by osmosis and the action of contractile vacuoles in microscopic animals.

If possible, have pupils examine Daphnia under the microscope and have them investigate their heart and digestive systems (HT can investigate the effect of caffeine on the heart rate). Introduce the concept of zooplankton and phytoplankton and describe them. Have pupils complete task two of the research project
	3 lesson worksheet on life in water, pupils led independent learning with some teacher demonstrations.
http://www.tes.co.uk/teaching-resource/Life-in-Water-6091386/

	


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Show pupils pictures of polluted lakes, ponds and rivers and ask them to create a spider diagram of what might have happened for each place to become polluted. Pupils should explain fully how sewage and fertiliser run-off cause eutrophication. Pupils to include how certain species are used as biological indicators of pH and oxygen levels. 
HT- pupils to explain the effects of PCBs and DDT accumulation on animals like whales. 

Use ICT resources (or prepared written handouts) to allow pupils to complete task 3 of the project.

To consolidate pupils could peer mark each others projects.

Homework: Pupils make a poster encouraging people to be water wise.
	
	This project gives a good opportunity to develop the research and data display  skills that pupils will need for the Controlled Assessments part of the qualification.


Topic: B6g Enzymes in action

Suggested Teaching Time: 3-4 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Enzymes in everyday use to include washing powder.
Break down of sucrose and how food is sweetened.

Immobilised enzymes.
	Show pupils an advert for biological washing powder and ask them to work in pairs to explain what the ‘biological’ bit means.

Explain that biological powders have proteases in which break down proteins in stains more quickly and at lower temperature, amylases that break down carbohydrates and lipases that break down fats.

Show a short video to remind pupils how enzymes work (link back to earlier modules). Explain that enzymes are used in many industrial processes including in washing powder, cheese making, juice making, preparing medical products and altering flavour in foods.

Have pupils set up an experiment to investigate the action of enzymes in washing powder and predict the results. Ask pupils to EXPLAIN their predictions.

Discuss enzyme denaturing and model the action of enzymes (can be done using plasticine).
Using text books for information, ask pupils to answer the following questions as their experiment incubates:
· Why do enzymes work best at moderate temperatures?

· Why do washing powders not work in acid or alkaline conditions?

· Why do biological washing powders not work in boiling water?
HT: Explain how the pH of tap water might affect the efficacy of washing powder.
	A selection of 1980’s biological washing powder TV ads (loads more on you tube!)

http://www.youtube.com/watch?v=SJ2eSKRR6Uo
http://www.youtube.com/watch?v=0uByQhilg_c
http://www.youtube.com/watch?v=SVRPGcRom7w
Video on how enzymes work

http://www.youtube.com/watch?v=TLr7_2wnIXU&feature=related
Unusual experiment to investigate the effects of proteases in washing powders

http://www.saasta.ac.za/biosciences/enzymes.html
Information (HT?) on the use of enzymes in washing powders

http://www.lsbu.ac.uk/biology/enztech/detergent.html
Information about enzymes and some useful links

http://www.biotechlearn.org.nz/themes/biotech_at_home/enzymes_in_washing_powders
Clinistix or dextrostix


	Health and safety – ensure pupils was hands after handling any detergent. Beware of skin allergies.
This lesson gives a good opportunity to develop the planning and experimental skills that pupils will need for the Controlled Assessments part of the qualification

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	HT: Explain why the products of enzyme digestion wash out more easily that the pre-digested stain (link to solubility).
Consolidate learning by looking at the results of the practical and writing an evaluation of what they have done and the implications of their results.

HOMEWORK: Find out about one other application of enzymes in industry and make an advert for it.

Demonstrate the Benedicts test and show that it tests for the presence of glucose. Ask pupils to think what medical condition people could have where they would need to use a similar test to check for levels of glucose (lead the discussion to diabetes).
Test ‘urine’ (water, food colouring and varying concentrations of glucose including 0%) with clinistix.
Set up several samples and have pupils test each for glucose and decide which is diabetic. For HT two could be diabetic – one untreated with positive glucose test and one diagnosed and under control with negative glucose test.

Recap why diabetics need food which is lower calorie and link this to the use of enzymes to break down sucrose to make it sweeter so less has to be used to make foods the same sweetness. Show pupils packets of low calorie/low sugar foods and ask them to find out what the sugar alternative is.
	Benedicts reagent and practical demo

Information on invertase

http://www.njsas.org/projects/light_polarization/answer45_invertase.htm
video and info on invertase

http://jchemed.chem.wisc.edu/JCESoft/CCA/CCA5/MAIN/2BIOCHEM/BIOCHEM2/HYDROSUC/MOVIE.HTM
Useful starting powerpoint about uses of enzymes

http://www.tes.co.uk/teaching-resource/Useful-Enzymes-PowerPoint-6080333/

	


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Hand out information about invertase and ask pupils to use the test to write their own explanation of how invertase works.

Once they have done this, explain the ‘correct’ answer and to consolidate, have pupils write a letter to the head of a company that makes biscuits explaining how invertase could help them to make a low sugar product.

Show pupils a clinistix again and ask them how they think the enzymes are kept on the stick.

Discuss that enzymes are immobilised on alginate or on reagent sticks and that this keeps them available for reaction.

Use text books to make notes on enzyme immobilisation.
HOMEWORK HT ONLY: Use the internet to research lactose intolerant and the making of lactose free foods using immobilised enzymes
	
	


Topic: B6h Gene technology

Suggested Teaching Time: 3 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Genetic engineering and DNA fingerprinting.
Production of insulin.

	Starter: Have pupils write a dictionary of key genetics words (including those from earlier modules) to include: 

· gene

· genetic code     ( FT)

· DNA

· chromosome

· transgenic

· restriction enzymes (HT)

· ligase

· cloning

· plasmid (HT)

· vector (HT)

· electrophoresis (HT)

Lead a discussion of what DNA is (recap) and then set up the DNA from kiwi fruit practical (see resources)

Show power-point and talk through how genetic engineering is done. Ask pupils to consider why this might be needed. 

Have them take notes to explain the procedure.

To finish, have the pupils make a cartoon to explain the procedure to consolidate. All except FT must include the word ‘transgenic’ and explain how enzymes are used to cut and insert DNA (HT should use the terms ligase, restriction enzymes and sticky ends). 
	Practical and powerpoint for DNA from kiwi fruit.
http://www.tes.co.uk/teaching-resource/DNA-from-kiwi-fruit-6090780/
Powerpoint for genetic engineering

http://www.tes.co.uk/teaching-resource/powerpoint-for-DNA-fingerprinting-6090807/
Diabetes videos

http://www.nhs.uk/Livewell/Blackhealth/Pages/Videodiabetes.aspx
http://www.bbc.co.uk/learningzone/clips/genetic-engineering-and-insulin-production/4200.html
Fun (but quite intensive) forensics based activity includes all information needed

http://www2.le.ac.uk/departments/genetics/vgec/education/under18/dnadetective
	Many companies offer genetic engineering ‘experiences’ where pupils can be taken to carry out simple genetic practicals (e.g. Biocity in Nottingham) Kits can also be bought in (e.g. Edvotek) to do these in the class though they can be expensive and time consuming.

Depending on current news stories, it may be appropriate to discuss genetic engineering in a current context using news stories. 

Fundamental Scientific Processes (FSP) application of science and technology and consideration of societies views of right and wrong.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Show video of a diabetic using insulin

Have pupils use knowledge from prior lesson to try and work in pairs to explain how bacteria can be used in production of human insulin (hints could be given to lower ability). HT to include key terms plasmid and vector.
Give pupils a ‘correct’ version and have them compare their answer with the ‘correct version, making any corrections.

HT ONLY – explain what assaying techniques could be used to check the gene has been correctly transferred.

HOMEWORK: Use the internet to find out two other potential uses of genetic engineering (e.g. in the treatment of Cystic fibrosis)

Show pupils a picture of a DNA fingerprint and ask them what they think it is.

Discuss DNA fingerprinting and what it is used for and explain what makes it unique (see link for power-point)

FT and ST: ask pupils to consider the pro’s and con’s of storing DNA fingerprints on a database and have them write a paragraph to argue from each point of view.

HT: Create a cartoon to describe the stages of DNA fingerprinting and then carry out a class debate on the rights and wrongs of storing DNA information.
	Useful activities for wider debate on genetic engineering

http://www.tes.co.uk/teaching-resource/Genetic-engineering-SciberBrain-activities-6077141/

	


Sample Lesson Plan

GCSE Gateway Science Biology B J263
Module B6: Beyond the Microscope
Item B6a: Understanding microbes
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	To know the main parts of a bacterial cell  and a virus (FT)

	Objective 2
	To be able to explain how bacteria replicate

	Objective 3
	To understand the conditions necessary for bacterial growth

	Objective 4
	To know the differences between bacteria and viruses

	Objective 5
	To be able to explain why bacteria are so prolific in terms of potential nutrients (HT)


Recap of Previous Experience and Prior Knowledge

Pupils will have covered the basics of bacteria and viruses in B1a but will not have looked at bacterial structure. They should have a knowledge and understanding of cell structure, again from module 1. The majority of pupils will have used a microscope and it is expected that many will have made agar plates and grown bacteria in B1a

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	5

10
	 As pupils enter the room, have an assortment of pictures either on their desks or on a PPT slide, to include: an animal cell, a bacterial cell, a virus and a plant cell.

Ask pupils to work in pairs to list the differences between the different cell types. Encourage them to think about the physical differences. For HT have unlabelled diagrams and ask them to label them first. 

Discuss what their answers are and correct any knowledge gaps with basic plant and animal cell ultrastructure. Recap their prior knowledge of diseases caused by bacteria and viruses (and benefits of both).
Hand out a blank diagram of a bacterial cell and a virus (see link) and ask pupils to use text books to label the diagram.
	Using prior knowledge to work out the similarities and differences between cell types and revising cell structures.

Working through recapping their prior knowledge and considering bacteria and viruses.
	Bacterial cell and virus diagrams (need labels blanking out)

http://www.enchantedlearning.com/subjects/bacterium/label/labelanswers.GIF
http://www.eregimens.com/images/regimens/virusDiagram.gif

	Assessing prior knowledge

Assessment of understanding of key terms for the topic.

	Main
	

	5

5

15

5
	Ensure pupils know the structures present in bacteria and viruses and that they understand that viruses are non living and much smaller than bacteria. Consolidate learning from the starter by showing the correct labelled diagrams of both bacteria and viruses.
Ask pupils to now use a different colour pen to add on what they think the function of each structure of each cell is. (NOT FT) showing correct answers on the board after a few minutes.

Show diagrams of different bacteria types (to include spiral, rod, curved rod and spherical) and have pupils describe the differences. (NOT FT)

Have pupils work in pairs to GUESS at the different action /mode of operation of each bacterial type (HT)

Demonstrate how to set up an agar plate using aseptic techniques and ask pupils to write a method from the demonstration. 
HT Pupils must include an explanation about why bacteria need to be handled safely.

Pupils then set up agar plates to incubate to grow bacteria from hands, handles and tables. Pupils can compare different hand washing techniques, samples from different places or different peoples’ hands.

Ask pupils to make a prediction about what they think they will see and how quickly this might happen. Show pupils clip one about how bacteria replicate.

(NB, the agar plates will need to be checked and analysed in approximately one week)


	Pupils consider the function of the labelled parts of the cell and discuss with others their ideas (where appropriate) to deepen thinking about cell ultrastructure and it’s importance.

Comparing different cell types and considering this in relation to potential function and mode of action.

Pupils learn an aseptic technique and follow instructions to complete the task. They also work together to consider the issues surrounding growing bacteria and what might grow. 

Pupils make predictions about the areas of most and least bacterial growth

Once prepared, pupils write down their predictions and list the conditions they think the bacteria will need to grow well.

Pupils then watch a video to consolidate their knowledge and write down 5 key facts from the video clip.
	Coloured pens

Correct diagrams on PPT

Agar plates

Microbiology equipment

A method for the experiment is available here and could be prepared as a hand out for pupils.

http://www.stevespanglerscience.com/experiment/00000165

Clip 1
	Can pupils link the ‘real’ to the diagram

Pupils answers for PEE paragraph

Peer assessment


	Conclusion
	

	12
	FT/Standard: Have pupils use the knowledge gained in the lesson to write a ‘revision poster’ from memory. Give them 5 minutes to write down as much as they can recall from the lesson. Then have pupils swap their poster with a partner who can then add on anything they remember and correct anything they think is wrong. Finally have the pairs work with another pair to discuss what each has put and complete their own revision posters.
	Recalling individually what they have learnt about bacterial and viral cell structure.

Working to correct someone else’s work and annotate it, further recalling their own knowledge.

Ensuring any misconceptions are corrected as part of a group.
	
	Assessment of learning during the lesson through collective memory.

	
	Hand out a ‘correct’ revision poster of all of the lessons knowledge and understanding and have pupils compare their own to this.
	Comparing their own/their groups knowledge and ensuring there are no knowledge gaps.
	Lesson knowledge sheets
	


Homework:

Have pupils research how antibacterial cleaners work and how effective they are, writing a script for an advert for a new and improved antibacterial cleaner.

URLs for clips:
Clip 1: http://www.youtube.com/watch?v=3cD3U2pgb5w
Key words:
Flagella, cell wall, DNA, virus; protein coat, genetic material;
GATEWAY SCIENCE SUITE
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